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A bstract 

Potassium bromate (KBr03) used widely in foods have been classified as known 
human carcinogen with various complications associated with its use. Telfairia 
occidentalis is a medicinal plant with a number of pharmacological activities 
attributed to its extracts. This study was designed to investigate the protective 
effects of Aqueous Extract of Telfairia occidentalis (AETO) on potassium bromate- 
induced hepatotoxicity in adult Wistar rats. 20 Wistar rats obtained from the 
Animal House of the Biochemistry Department, FUTA, were acclimatized for 
oneweek.They weredivided in to four groups of five rats each. Group A received 
distilled water. Group B received 100 mg/ kg body weight (b.w.) of KBr03, Group 
C received 100 mg/ kg b.w. of KBr03and 200 mg/ kg b.w. of AETO, and Group D 
received 100 mg/ kg b.w. of KBr03 with 500 mg/ kg b.w. of AETO concomitantly 
for 21 days. Results obtai ned revealed that exposure of rats to KBr03 caused loss 
of normal histoarchitecture, hepatocellular injury and degeneration as well as 
decreasing hematological parameters. However, administration of AETO with 
KBr03 ameliorated the induced-hepatic injury at the same time increasing the 
hematological parameters. Conclusively, AETO offer protective effects by 
restoring the structural integrity of the liver and increasing the level of blood 
parameters which was initially decreased by KBr03. 
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1. Introduction ^ 

Leafy vegetables areimportant items of diet in every home. Apartfromthevariety which they add to themenu, 
they are important sources of nutrients especially in rural areas where they contribute in large amount to 
protei n, mi neral, vitami ns, f i ber and other nutrients w hi ch are usual ly i n short su pply i n common dai ly d i ets 
(M osha and Gaga, 1999). 

Potassium bromateis a whitecrystal, granuleor powder, which is colorless, odorless, and tasteless. It has 
no medicinal importance but is added to flour as a maturing agent (Chi pman et al., 1998). Bromate was first 
discovered to cause tumors in ratsin 1982, and subsequent studies validateitsdamage to the kidney, liver, 
thyroid and other organs (Dimkpaetal., 2013; and Halliwel etal., 1989). 

* Corresponding author: Busuyi KoladeAkinola, Department of Human Anatomy, Federal University of Technology, P.M.B. 704, Akure, 
Nigeria. E-mail: bkakinola@futa.edu.ng 

2663-2187/ © 2020 African Journal of Biological Sciences. All rights reserved. 


Article Info 

Volume 2, Issue 3, July 2020 
Received : 21 January 2020 
Accepted : 15 April 2020 
Published: 09July 2020 
doi: 10.33472/A FJBS.2.3.2020.51-61 












Busuyi KoladeAkinola et al. / Afr.J.Bio.Sc. 2(3) (2020) 51-61 


Page 52 of 61 


T elfairia occidental is isa medicinal plant with a number of pharmacological activities ascribed to its extracts. 
Traditionally, it is used to increase blood volume in anemic patients and in the treatment of liver disease and 
high blood sugar problem (Eseyin et al2(X)5and Adaramoyeet al2(X)7). It has been reported that the extracts 
of Tel fai ri a occi dental i s gotten from the usage of d ifferent solvents offered protective and chemopreventive 
effects on oxidativestress-i nduced organs I i ke brai n, I iver, and kidney (H amza et al2013). It was also reported 
that the hepatoprotective characteristics of the polyphenol contents of Telfairia occidentalis leaves on 
acetaminophen-induced liver damage (N wanna and Oboh, 2007). Therefore, the consumption of Telfairia 
occidentalis leaves should providesufficient antioxidants that can preventtheeffects of oxygen-reacting species 
and promote the general well-being of animals. Itistothisend that this study was carried outtoei/aluatethe 
protectiveeffect of aqueous leaf extracts of T el fai ri a occi dental i s agai nst potassium bromatei nduced hepatotoxicity 
and histopathological abnormalities. 

2. M aterials and methods 

2.1. A ppa ratus a nd chemi ca I s used 

Potassiumbronnate Fornnalin 10%, Finisher FeedTop Feed Ltd. Other nnaterial incudes; microscope, microscope 
slides, measuring cylinder, sterilized containers, syringe5 ml, oral cannula. Lithium-heparin bottles, cotton 
wool, dissecting kit/ surgical apparatus. 

2.2. Col lection of plant samples 

The fresh leaves of Telfairia occidentalis were purchased from Akure market in Ondo state, Nigeria. 
Authentication of the leaves was carried out in the Department of Crop Science and Production, Federal 
UniversityofTechnology Akure; Ondo State, Nigeria, and wasair dried for four days before being ground into 
powdery form usi ng an electronic gri nd i ng machi ne. 

2.3. Preparation of aqueous extract 

A 260 g of the powdered Telfairia occidentalis was measured and soaked in 1,300 ml of distilled water for 
48hwith mixing at intervals afterwards filtered using a muslin cloth. Thefiltratewas thus concentrated using 
a Rotary evaporator fol I owed by d ryi ng i n vacuu m oven at 50 °C. The d ry thick si u rry was transferred i nto a 
dry sample bottle and stored at-5 °C until use. 

2.4. Experimental animals 

Twenty Wistar rats weighing between 120-220g were used for this experiment. The rats wereobtained from 
Central Animal FI ouseof the Biochemistry Department, Federal University ofTechnologyAkure,Ondostate; 
Nigeria. Theratswerekeptinventilated cagesat optimum temperatureand 12h light/ dark cycle. Theanimals 
were fed with standard laboratory animal diet and water ad libitum. The experiment was carried out in 
accordance with current rules and guidelines that havebeen established for the care of the laboratory animals 
(NRC,2011). 

Theratswereacclimatized forsei/en days before treatment commenced. 

2.5. Experimental designand dose regimen 

The20 Wistar rats were randomly assigned into four (4) different groups containing five(5) rats each. The body 
weight and theaverageweightof each group weretaken and recorded weekly. 

• G roup A received only normal feed and water 

• Group B received l(X)mg/ kgof potassiumbromate(KBr 03 )onlyoncedailyfor 21 days. 

• Group C received l(X)mg/ kgof potassium bromate(KBrO 3 ) and 2(X)mg/ kg body weight of the Aqueous 
Extract of T el fai ri a occi dental i s (A ETO) dai ly for 21 days. 

• Group D received l(X)mg/ kgof potassium bromate(KBr 03 ) and 5(X)mg/ kg body weight of the A ETO daily 
for 21 days. 

2.6. Sacrif i ce of experi menta I a ni ma I s a nd sa mpl e col I ecti on 

The rats were weighed and sacrificed after24hof last dosetreatment by cervical dislocation. The livers were 
harvested immediately and fixed in 10 % formal saline, after which the tissue was processed for staining. 

2mL of blood was collected bycardiacpunctureinto properly labeled sterilized bottlescontainingLithium- 
Fl epari n as anti coagulant for hematological analysis. 
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2.7. H istological examination 

Theliverswerefixed immediately in 10% formal saline and embedded in paraffin wax. A fine sect! on of the 
liver was dewaxed in xylene, hydrated in decreasing percentage of alcohol and stained with hematoxylin and 
eosin. Thestained section was observed under a microscope and their photomicrograph was taken at varying 
magnificationswith adigital camera (I magej). 

2.8. Hematoiogicai examination 

TheHematocrit(HCT), Red Blood Cell (RBC), WhiteBlood Cell (WBC), Hemoglobin Concentration (HGB), 
Mean Corpuscular Hemoglobin Concentration (MCHC), Mean Corpuscular Volume (MCV), Lymphocyte 
(LYM PH), Platelet (PLT), were measured using M indray (BC-5390) Auto H ematology Analyzer. 

3. Statistical analysis 

All data obtained weresubjected to statistical analysis. Values wereexpressed asMean ±Standard Error of 
M ean (SEM) whi leOneway A N OVA was used to testfor differences between treatment groups usi ng Graphpad 
Prism. Theresultswereconsidered significant at p-valuesless than 0.05 (p <0.05). These werethen presented 
withsuitablecharts. In addition, histological evaluation was presented with tissue micrograph H and E xlOO. 

4. Results 

4.1.0 bservatory report on body weights of rats 

Figurelshowstheweight gain observed across thegroups.Therewas an increasein body weight among KBrOj- 
i nduced rats (group B) when compared with the control group (A). Groups treated with 200 mg and 500 mg 
AETO (C and D) showsasignificant increasein body weight when compared with the normal (control) group. 



GROUP A 
GROUP B 
GROUP C 
GROUP D 


Figure 1: Weight changes observed in rats across groups 


N ote: A I i ne graph showi ng the change i n body weight of rats across the groups. Results are represented as Mean ±Standard Error 
of Mean (SEM), n = 5 rats in each group. Each value represented as Mean ±SEM, n = 5 readings. Value of p < 0.05 was 
considered significant. The values with superscript a = significantly different from group A, = different from group B. 


4.2. H i stol ogi ca I sections of the I i ver across groups 

The results of the histology were shown in plates land 2 below. The photomicrograph of the hi stol ogi cal 
sections across groups revealed thattheadministrati on of AETO tendstoamelioratethecytoarchitectural and 
histomorphological distortions of the liver of groups C and D (treated groups) when compared to group B 
(induced with l(X)mg/ kg b.w. of KBrOjbut nottreated). The observation of the control group (A) showed 
normal liver morphology. This is in completecontrastto group B which showed structural disorganization 
typical of I iver damage. 
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Plate 1: Photomicrograph of liver histology for group A (control group) with normal liver histologic features; 
group B (induced with 100 mg/kg b.w. of KBr 03 ) with complete loss of cyto and histoarchitecture showing 
dilated portal area (dp), portal area infiltrated by inflammatory cells, dilated sinusoids (c), hepatocyte necrosis 
(yellow arrow), karyolysis (black arrow) and pyknosis (green arrow); group C (induced with KBr 03 and treated 
with 200mg/kgb.w.of AETO)showing signs of recovery in the hepatocytes and central vein;group D (induced 
with 100 mg/kg b.w. of KBr 03 and treated with 500 mg/kg b.w. of AETO) showing a nearly normal liver 
histoarchitecture. H & E; Magnification X40. 
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Plate 2: Photomicrograph of liver histology for group A (control group) with normal liver histologic features; 
group B (induced with 100 mg/kg b.w. of KBr 03 ) with loss of cyto and histoarchitecture showing dilated portal 
area (dp), portal area infiltrated by inflammatory cel Is, dilated sinusoids(red arrow), hepatocyte necrosis (yellow 
arrow), karyolysis (black arrow) and pyknosis (green arrow); group C (induced with KBrO 3 and treated with 200 
mg/kg b.w.of AETO) showing signs of recovery in the hepatocytes and central vein; group D (induced with 100 
mg/kg b.w.of KBrO 3 and treated with 500 mg/kg b.w.of AETO) showing a nearly normal liver histoarchitecture. 
H & E; Magnification XIOO. 
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Plate 3: Photomicrograph of liver histology for group A (control group) with normal liver histologic features; 
group B (induced with 100 mg/kg b.w. of KBr 03 ) with loss of cyto and histoarchitecture showing dilated portal 
area (dp), dilated sinusoids (red arrow), hepatocyte necrosis (yellow arrow), karyolysis (black arrow) and pyknosis 
(green arrow); group C (induced with KBrOj and treated with 200 mg/kg b.w. of AETO) showing signs of 
recovery in the hepatocytes and central vein; group D (induced with 1(X) mg/kg b.w. of KBrOjOnd treated with 
500 mg/kg b.w.of AETO) showinga nearly normal liver histoarchitecture. H & E; Magnification X400. 


4.3. Effect of AETO on hematocrit concentration 

Figure2illustrates the effects of AETO on haematocrit concentration in the serum of rats with potassium 
bromate-induced hepatotoxicity. There was a significant decrease(p <0.05) in the serum level of HCT in rats 
group induced with KBr03(group B) when compared with the normal (control) group. Theserum level of 
group D shows a significant increase in H CT level when compared with the potassium bromate-induced 
group (group B). There was also a dose-dependent difference between the treated groups (C and D) when 
compared to each other. 



^ CONTROL 
m KBrOj 

Q KBrO3-i-200mg AETO 
m KBrO3-i-500mg AETO 


Figure 2: Effects of AETO on serum HCT activity 


Note: Each value represented Mean ±SEM, n = 5 readings. Value of p < 0.05 was considered significant. The values with 
superscript a = significantly different from group A, p = significantly different from group B. HCT - Hematocrit. 
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4.4. Effect of AETO on red blood cell count 

FigureBillustratestheeffectsof AETO on RBC count in the serum of rats with potassium bromate-induced 
hepatotoxicity. There was a significant increase (p <0.05) in the serum level of RBC ingroupD rats when 
compared with the normal control (group A). The serum level of RBC is also significantly different when 
comparing the treatment groups(C and D) with non-treated group (group B).Therewas a dose-dependent 
difference between the treated groups(C and D) when compared to each other. 



^ CONTROL 
Q KBrOj 

S KBrOj-pBOOmg AETO 
rm KBrOj-pSOOmg AETO 


Figure 3: Effects of AETO on serum RBC count 


Note: Value of p < 0.05 was considered significant. The values with superscript a = significantly different from group A, 
(5 = significantly different from group B. RBC - Red Blood Cell. 


4.5. Effect of AETO on white blood cell count 


Figure4illustratestheeffectsof AETO on WBC count in the serum of rats with potassium bromate-induced 
hepatotoxicity. Therewasaremarkableincreaseintheserumle/el ofWBC ingroupD rats when compared with 
thenormal control (groupA),although thedifferencewas not statistically significant (p <0.05).Theserumle/el 
of WBC issignificantly decreased in group B ratswhen compared with thecontrol group (group A). A significant 
difference was observed when comparing the treatment groups (C and D) with non-treated group (group B). 
Therewasadose-dependentdifferencebetween the treated groups(C and D) when compared to each other. 



^ CONTROL 
(O KBrOj 

B KBrO3-i-200mg AETO 
B KBrOg-i-SOOmg AETO 


Figure 4: Effects of AETO on serum RBC count 


Note: Value of p < 0.05 was considered significant. The values with superscript a = significantly different from group A, 
(5 = significantly different from group B. WBC - White Blood Cell. 
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4.6. Effect of AETO on mean corpuscularvolume 

Figure 5 illustrates the effects of AETO on MCV in the serum of rats with potassium bromate-induced 
hepatotoxicity. There was no significant difference (p <0.05) in the serum level of MCV among rats in the 
treatment groups(C and D) when compared with the normal control (group A). The serum I e/el of MCV isalso 
not si gni f i canti y altered w hen compari ng the treatment grou ps w ith non-treated grou p (B). 


d 













^ CONTROL 
^ KBrOj 

1=1 KBrOj-i-lOOmg AETO 
m KBrO3-i-500mg AETO 


Figures: Effects of AETO on serum MCV 


Note:Value of p < 0.05 was considered significant. The values with superscript a = significantly different from group A, 
p = significantly different from group B. MCV - Mean Corpuscular Volume. 


4.7. Effect of AETO on mean corpuscular hemoglobin concentration 

Figure 6 illustrates the effects of AETO on M CH C in the serum of rats with potassium bromate-induced 
hepatotoxicity. There was a significant decrease(p <0.05) in the serum level of MCFIC ingroup B rats when 
compared with the normal control (group A). The serum level of M CH C was also significantly decreased when 
comparing group (D) with non-treated group (group B). 





^ CONTROL 
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Q KBrO3H-200mg AETO 
irm KBrO3-i-500mg AETO 


Figures: Effects of AETO on serum MCHC 


Note:Value of p < 0.05 was considered significant. The values with superscript a = significantly different from group A, 
p = significantly different from group B. MCHC - Mean Corpuscular Hemoglobin Concentration. 
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4.8. Effect of A E TO on platelet count 

Figure? illustrates theeffectsof A ETO on PLT count in the serum of rats with potassium bromate-induced 
hepatotoxi city. There was a remarkableincrease(p <0.05) in the serum level of PLT in the treated groups (C 
and D) ratswhen compared with thenormal control (groupA).Theserumle/el of PLT issignificantly decreased 
in group B ratswhen compared with the control group (group A). A significant difference was observed when 
comparing the treatment groups (C and D) with non-treated group (group B). 


o^ 

O 


9t 











& 


& 




& 


^ CONTROL 
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Q KBrO 3 -i- 200 mg AETO 
m KBrO 3 -i- 500 mg AETO 


Figure?: Effects of AETO on serum platelet count 


Note:Value of p < 0.05 was considered significant. The values with superscript a = significantly different from group A, 
p = significantly different from group B. PLT - Platelet. 


4.9. Effect of AETO on lymphocyte 

Figure 8 illustrates theeffects of AETO on lymphocytecount in the serum of rats with potassium bromate- 
induced hepatotoxicity.Therewas a significant increase(p <0.05) in the serum level of lymphocytes in group 
D ratswhen compared with thenormal control (group A).Theserum level of lymphocyte was significantly 



^ CONTROL 
^ KBr 03 

B KBrO 3 + 200 mg AETO 
m KBrO 3 -i- 500 mg AETO 


Figures: Effects of AETO on serum lymphocytecount 


Note:Value of p < 0.05 was considered significant. The values with superscript a = significantly different from group A, 
p = significantly different from group B. LYMPH - Lymphocytes. 
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increased in group B rats when compared with the control group (groupA). A significant difference was 
observed when comparing the treatment group (D) with non-treated group (group B).Therewas a significant 
dose-dependent difference between thetreated groups(C and D) when compared to each other. 

5. Discussion 

This present study showed thatadministrationof AETO enhances weight gain among rats as evident in the 
si gnificant i ncrease i n the percentage weight gai n of the rats i n thetreated groups (C and D) when compared 
with the normal control group(A).Thiscould be asaresult of theinhibitory effect ofTelfairiaoccidentalison the 
growth of intestinal micobessuch as E. coll, S. typhi, Strept. Faecalis (Oboh et al., 2(X)6; and Oyewoleand 
Abalaka, 2012) leading to an increased intestinal absorption of digested foods thereby enhancing 
gastrointestinal tract efficiency. The increased rat weight observed in this study can also be due to the rich 
nutri ent content of Tel fairi a occidental is leaf. However, theweightgain recorded in the group treated with 
potassium bromate (KBrOj) dueto the low dose of KBrOjUsed (DeAngelo et al., 1998). At higher doses, rat 
growth becomes retarded and theweight significantly reduced.Thiswas probably dueto the binding of KBrOj 
to the i od i ne receptors, minimizingiodineu ptake by thy roi d gl and and causi ng i od i ne i nsuff i ci ency I ead i ng 
to growth retardation (WHO, 2(X)7). 

Theadministration of AETO for threeweeks in thetreated groups (C and D) showed normal liver tissue 
and normal architecture of the hepatic lobules which is nearly similar to that of the control group. Both 
aqueous and ethanolic extracts of Tdfairia occidentalis leaf have hepatoprotective properties, although the 
aqueous extract was more potent than the ethanol i c extract, w hich cou I d be rel ated to the hi gher antioxi dant 
activity of the aqueous extract(Oboh, 2005). Various researches (Oboh, 2005; and Bolaji and Olabode, 2011; 
and Danladi etal., 2012) havereportedthatthehepatoprotectiveactivity of Tdfai ha occidental is asa I ink with 
the high antioxidant property of the plant. The pathological responses of the liver tissue to KBrOjObserved in 
thisamong rats in group Bwerein agreement with that obtained byOyewoetal. (2013) and Gibreel (2008), who 
reported hepatocyte degeneration, necrosis in liver, dilation of portal veins and sinusoidal dilatations. 
Vacuolation and sinusoidal dilatation of liver cells have been previously associated with reduction of 
antioxidant enzymes and enhancement of xanthine oxidase and lipid peroxidation of KBrOj. Fibrosis was 
also observed in the rats ad ministered with KBrOj.Liverfibrosisisacatabolicfeatureassociated with protein 
breakdown. These are various possible sources of collagen formation in the liver including; hepatocytes, 
fibroblasts, myofibroblasts and bill ary epithelial cells(Phillipsetal., 1987). lntheprotectivegroups(C and D), 
thehistopathological findingsrei/ealed marked hepatoprotectiveeffectsof AETO.Tdfairiaocddentalisextracts 
possess potent antioxidant activities which could be derived from compounds such as flavonoids and 
polyphenols. 

KBr03 is a very powerful oxidizer used as flour improver, strengtheningthedoughand allowing higher 
risi ng. 11 is an oxid izi ng agent, and u nder the right cond itions, w i 11 be compietely used up i n the baki ng bread. 
Howei/er, iftoo much isused, or the bread is not cooked long enough oratahigh enough temperature; then a 
residual amountwill remain. Asobserved from this study, WBC and PLT counts were decreased in rats 
administered with KBrOjin water. Thedecreased in WBC count was in accordance with thework of Thompson 
and Westfall (1949), who reportedadecreaseofleucocytecountfroml5,5(Xy mm3to9,6(Xy mm^inatwoand 
a half year old boy in a period of two months after swal lowing a half glass of neutralizer containing KBrOj. 
Decreased I eucocyte cou nt has al so been reported d ueto consumpti on of chemi cal I i ke bromate The reducti on 
in WBC and PLT countscould beduetotheDNA strand breakage in these cel Is induced bytheoxidativestress 
associated with KBr 03 (Chipmanetal., 1988; Thompson and Westfall, 1949; and Sai etal., 1992). Furthermore, 
there could have been bone marrow suppression with selective megakaryocyte depression (Hoffbrand et al., 
2(X)4). On the other hand it could be that KBrOjhas a direct damaging effect on the platelets. The increased 
lei/el of lymphocyteshowed lymphocytosis in rats administered with KBrOj, which could beduetothedepletion 
oftheintracellularGSH by thediethylmaleatein lymphocytes, which decreasestheamount of strand breakage 
induced by potassium bromate (Parson and Chipman, 2000 ). 

11 was al so observed from th i s study that AETO caused si gnif i cant i ncreases i n WBC cou nt, RBC cou nt, P LT 
count, lymphocytecount,and HCT concentration.Theincreaseinthehaematological indices observed inthis 
study is in agreementwith the observations madeby Obeagu et al. (2014) afterfeeding rats for one week with 
different concentrations (100 mg, 200 mg and 3(X) mg) of ethanol extracts of T el fairi a occidentalis leaves. The 
chemical composition ofthe leaves might beconnected with theincreaseinthehaematological parameters 
observed in this study. The chemical composition of the leaves of Telfairia occidentalis had been shown to 


Busuyi KoladeAkinola et al. / Afr.J.Bio.Sc. 2(3) (2020) 51-61 


Page 60 of 61 


include Vitamin A, proteins, Vitamin C, thiamine, riboflavin, fats, nicotinamide, and minerals such as zinc, 
iron, calcium and magnesium (A kubueetal., 1980; Kayodeand Kayode, 2011; and Tomaet al., 2015) .Tindal 
(1968) and Fasuyi (2006) reported the ami no acid profileofTelfairiaoccidentalisto contains alanine, glycine, 
glutamine, aspartate, cysteine, leucine, methionine, tryptophan, histidine, lysine, arginine, serine, threonine, 
valine, threonine, valine, tyrosine, isoleucine, and phenylalanine. Some of the components are well-known 
hemopoietic factors that have direct influence on blood production in the bone marrow. For example, iron isa 
wel I - know n hemopoi eti c factor (G anong, 2(X)5) .How ever, theaminoacidsderi ved from T el f ai ri a occi den tal i s 
could be used for the synthesis of globin chains of the hemoglobin and this could also contribute to the 
i ncrease i n hemoglobi n concentration. 

This study established the assertion that AETO could improve haematological parameters as well as 
amelioratethehepatotoxic effect of potassium bromateby restoring the normal histoarchitectureof theliver. 

6. Conclusion 

Based on thedata from this study, it was observed that the A ETO was very potent i n pret/enti ng and repai ri ng 
potassium bromate-induced hepatotoxicity in a rat model. I tal so establishes the assert! on that A ETO is an 
effective anti-oxidative agent. Continuousadministrationof AETO increases haematological parametersin 
Wistar rats therefore; its anti-anaemic property isascertained.Thisstudy also confirms the hepatotoxicproperty 
of potass! um bromateon Wistar rats. It also decreases blood parameters and rat weight only at higher doses. 

Recommendations 

Theeffortto stop the useof potassium bromate! n preparation of foods should be intensified. N AFDAC should 
also focus attend on not only on bread, but on other bakery productsinwhich flour isusedasaraw material. 
Thephysical properties of KBrOj make it easy to betaken or ad mi nistered as a poison to human, thus its use 
and handling should be highly regulated by the relevant authorities. Further investigation is necessary to 
elucidatethe mechanism of hepatotoxicity caused by potassium bromate. 

Tdfairia occidentalis which has been proven to bean anti-inflammatory, anticholesterolemicand antidiabetic 
farm product should be planted inthegardensand is recommended to betaken as food invery largequantities 
to boost blood production and fight anaemia. 
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